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In the title compound, C 17 H 15 N0 5 S, the benzene ring of the 
fused-ring system is twisted by 11.67 (6)° with respect to the 
thiazine ring. The atoms of the four-atom methyl ester group 
and the phenyl ring of the benzyl unit are inclined at 16.50 (7) 
and 44.52 (3)° with respect to the thiazine ring. An intra- 
molecular O— H- ■ O hydrogen bond gives rise to a six- 
membered S(6) ring motif. In the crystal, molecules are 
extended through a C— H- ■ O interaction along the a axis. 
C— H- ■ -it interactions are also observed. 

Related literature 

For the biological properties of benzothiazines, see: Zia-ur- 
Rehman et al. (2005, 2006). For a related structure, see: 
Arshad et al. (2009). For graph-set notation, see: Bernstein et 
al. (1995). 



Experimental 

Crystal data 

C 17 H 15 N0 5 S 
M, = 345.36 
Monoclinic, P2i/c 
a = 9.4920 (15) A 
b = 10.9607 (17) A 
c = 15.050 (2) A 
B = 99.758 (2)° 

Data collection 

Bruker SMART IK diffractometer 
Absorption correction: multi-scan 
(SADABS: Bruker, 2001) 
Tna,, = 0.905, r max = 0.956 

Refinement 

R[F 2 > 2a(F 2 )} = 0.042 

wR(F 2 ) = 0.119 

5 = 1.06 

3719 reflections 

221 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C1-C6 ring. 



V = 1543.1 (4) A 3 
Z = 4 

Mo Ka radiation 
p. = 0.24 mnT 1 
T = 173 K 

0.43 x 0.25 x 0.19 mm 



13430 measured reflections 
3719 independent reflections 
3297 reflections with / > 2a(I) 
R iM = 0.033 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Aytw = 0.79 e A" 3 

Ap^ = -0.57 e A~ 3 



D-H-A 


D—H 


H-A 


D- ■ A 


D-H-A 


C2-H2- ■ 04' 


0.95 


2.49 


3.1861 (19) 


130 


Ol-HlO- ■ 04 


0.93 (2) 


1.72 (2) 


2.5580 (15) 


149 (2) 


cio— moB- ■ cgi" 


0.80 


2.94 


3.6391 (18) 


130 


Symmetry codes: (i) x - 


r 1, v, z; (ii) —x - 


h 1, y — 1, - 







Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3for Windows (Farrugia, 1997) and PLATON (Spek, 2009); 
software used to prepare material for publication: X-SEED 
(Barbour, 2001), WinGX (Farrugia, 1999) and PLATON. 
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Methyl 2-benzyl-4-hydroxy-l,l-dioxo-l,2,3,4-tetrahydro- l^ 6 , 2-benzothiazine-3-carboxylate 
M. N. Arshad, I. U. Khan, M. Zia-ur-Rehman, M. Shafiq and A. M. Asiri 

Comment 

Crystallographic and biological studies of benzothiazine molecules and their derivatives gained much attraction in recent 
literature (Zia-ur-Rehman et al. 2005, 2006) and (Arshad et al. 2009). 

The title compound is A'-alkylated derivative of methyl -4-hydroxy-2//- l,2-benzothiazine-3-carboxylate 1 , 1 -dioxide. The 
methyl ester moiety attached to the thiazine ring is almost planer showing the r. m. s. deviation of 0.0087A and is oriented at 
dihedral angle of 16.50 (7)° with respect to the thiazine ring. The typical intramolecular O-H-O interaction of 4-hydroxy 

benzothiazine molecules observed and generates almost planer six membered ring motif Si 1 (6)(Bernstein, et al, 1995) 
with the r.m.s deviaton of 0.0085A and produces dihedral angles of 16.02 (33)° & 15.87 (32)° with respect to the thiazine 
and aromatic (C1/C2/C3/C4/C5/C6) rings respectively. The thiazine ring adopted the half chair shaped as the SI and Nl 
showed maximum deviation from the least square plane measure 0.3113 (7)A and 0.3082 (8)A respectively and root mean 
square deviation for the ring is 0.2031 A. A weak intermolecular hydrogen bonding interaction observed along the a axes 
(Fig. 2. Tab. 1). Further hydrogen atom from methyl group of ester moiety involved in symmetry related C — H—.n interaction 
[C10 — HlOB-.Cgl, where Cgl is centroidof (CI — C6)] table 1. The benzyl ring attached to nitogen atom of thiazine ring is 
oriented at dihedral angle of 51.33 (3)° and 44.52 (3)° with respect to the aromatic (CI — C6) and thiazine rings respectively. 

Experimental 

A mixture of methyl 4-hydroxy-2H-l,2-benzothiazine-3-carboxylate- 1,1 -dioxide (350 mg, 1.37 mmol), sodium hydride 
(77 mg, 3.2 mmol) and dimethylformamide (5 ml) was prperaed in a round bottom flask. Benzyl Chloride (202 mg, 1.6 
mmol) was added drop wise to the above mixture. Contents were allowed to stirr at room temperature for 5 h under nitrogen 
atmosphere and poured over ice cooled water (100 ml). The pH was adjusted 2-3 using IN HCL which yielded precipetates 
. The precipitates were filtered, washed with cold water and dried. Single crystals were obtained by re-crystallization from 
a methanol solution under slow evaporation. 

Refinement 

All the C — H H-atoms were positioned with idealized geometry with C — H — 0.93000 A for aromatic, C — H = 0.96000 A 
for methylene, C — H = 0.97000 A for methyl and were refined using a riding model with (7i S0 (H) = 1.2 (7 e qfor aromatic 
C atoms. The O — H H-atom was located via fourier map with O — H = 0.93 (2) A with C/i S0 (H) = 1.5 (7 e qfor O atom. The 
three reflection -6 2 1,902 and -712 were omitted in final refinement as these were highly obscured by beamstop. 
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Figures 



Fig. 1 . The labelled diagram of (I) with thermal ellipsoids drawn at 50% probability level. 



Fig. 2. Unit cell packing for (I) showinh the inter and intramolecular hydrogen bondings using 
dashed lines. Hydrogen atoms not involved in hydrogen bonding have been omitted for clar- 
ity. 



Methyl 2-benzyl-4-hydroxy-1 ,1 -dioxo-1 ,2,3, 

Crystal data 
Ci 7 H 15 N0 5 S 
M,- = 345.36 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 9.4920 (15) A 
b = 10.9607 (17) A 
c = 15.050 (2) A 
(3 = 99.758 (2)° 

V= 1543.1 (4) A 3 
Z=4 



-tetrahydro-1 X 6 ,2- benzothiazine-3-carboxylate 



^(000) = 720 

D x = 1.487 MgnT 3 

Melting point: 422 K 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 6007 reflections 

9 = 2.3-28.3° 

H = 0.24 mnT 1 

T= 173 K 

Block, colorless 

0.43 x 0.25 x 0.19 mm 



Data collection 



Bruker SMART IK 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2007) 
T min = 0.905, T max = 0.956 
13430 measured reflections 



3719 independent reflections 

3297 reflections with / > 2a(7) 
ic int = 0.033 

©max — 28.4 , 6 min — 2.2 

A = -12-»12 

k = -U->14 
/=-20-»19 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.042 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 
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H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o 2 (F 0 2 ) + (0.0721.P) 2 + 0.6338P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap max = 0.79eA~ 3 

Ap m i„ = -0.57 e A~ 3 



Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TI- *IT1 
^iso ' ^eq 


SI 


0.81488 (4) 


0.52594 (3) 


0.28570 (2) 


0.01595 (12) 


04 


0.30241 (11) 


0.50771 (10) 


0.17813 (7) 


0.0183 (2) 


CI 


0.83777 (15) 


0.56206 (13) 


0.17521 (10) 


0.0157(3) 


Ol 


0.46409(11) 


0.60454 (10) 


0.07788 (7) 


0.0187 (2) 


C2 


0.97337 (16) 


0.58108 (14) 


0.15447 (10) 


0.0188 (3) 


H2 


1.0565 


0.5666 


0.1981 


0.023* 


05 


0.40378 (11) 


0.40446 (10) 


0.30203 (7) 


0.0177 (2) 


C3 


0.98459 (17) 


0.62175 (14) 


0.06835 (11) 


0.0209 (3) 


H3 


1.0763 


0.6351 


0.0529 


0.025* 


02 


0.93353 (11) 


0.45544 (11) 


0.33020 (7) 


0.0220 (3) 


C4 


0.86248 (17) 


0.64307 (14) 


0.00470 (10) 


0.0204 (3) 


H4 


0.8715 


0.6726 


-0.0534 


0.025* 


03 


0.77720 (12) 


0.63674 (10) 


0.32661 (7) 


0.0211 (2) 


C5 


0.72758 (16) 


0.62151 (13) 


0.02546 (10) 


0.0176 (3) 


H5 


0.6448 


0.6353 


-0.0185 


0.021* 


Nl 


0.67339 (13) 


0.43784 (11) 


0.26853 (8) 


0.0156(3) 


C6 


0.71401 (15) 


0.57923 (13) 


0.11162(10) 


0.0152 (3) 


C7 


0.57231 (15) 


0.55402 (13) 


0.13462 (10) 


0.0153 (3) 


C8 


0.55400 (15) 


0.48728 (13) 


0.20867 (10) 


0.0150 (3) 


C9 


0.40936 (16) 


0.46801 (13) 


0.22778 (10) 


0.0154 (3) 


Cll 


0.69172 (16) 


0.30226 (13) 


0.26997 (10) 


0.0169 (3) 


H11A 


0.6125 


0.2651 


0.2957 


0.020* 


HUB 


0.7821 


0.2818 


0.3105 


0.020* 


C12 


0.69472 (16) 


0.24606 (13) 


0.17890 (10) 


0.0165 (3) 


C13 


0.56919 (17) 


0.20116(14) 


0.12780(11) 


0.0212 (3) 



wR(F 2 ) = 0.119 

S= 1.06 

3719 reflections 
221 parameters 
0 restraints 

Special details 



sup-3 



supplementary materials 



TJl 1 

HI 3 


A /I 0 1 £ 


a thc 1 
U.2U51 


A 1 £AA 
U.ljUU 


U.U25 


P1 A 

C14 


0.5/10 (2) 


0.1463y (lo) 


A A /I /I "7/; T\ 

0.044 /6 (12) 


A A1A"7 / A\ 
0.030 / (4) 


TJl A 


a A Q/1 Q 

U.4848 


a 1 1 
U.1108 


A A 1 A 1 

U.U1U1 


A A1"7* 

U.U3 /* 


pi c 

C15 




a ii/in"7 
0.134y / (lb) 


0.01245 (12) 


0.0340 (4) 


UK 

HIS 


a "7AA"7 
0. /UU / 


o.oy /O 


—0.0441 


A A/t 1 * 

0.041 * 


C16 


A AH 

0.824/ (2) 


0.1 /886 (lb) 


0.062/1 (12) 


A AT AO { A\ 

0.0308 (4) 


rllD 


u.y 123 


a 1 7A1 
U. 1 /U3 


A A/1AO 


A A17* 

U.U3 / 


p i a 
CIO 


0.26012 (10) 


O.JSySy (15) 


A 1 AA /I 1 \ 

0.3230y (11) 


A A 1 A A i1\ 

o.oiyy (3) 


TT 1 A A 

H10A 


A '"i 1 O A 

0.2184 


A A "7AA 
0.4 /00 


0.3303 


A ATA* 

0.030* 


H10B 


0.2652 


0.3431 


0.3792 


0.030* 


H10C 


0.2003 


0.3456 


0.2739 


0.030* 


C17 


0.82300(18) 


0.23540 (14) 


0.14515 (11) 


0.0225 (3) 


H17 


0.9091 


0.2669 


0.1787 


0.027* 


H10 


0.381 (3) 


0.583 (2) 


0.0989 (14) 


0.034* 



Atomic displacement parameters 
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Geometric parameters (A, °) 

SI— 03 1.4341 (12) C6— C7 1.471 (2) 

SI— 02 1.4347(11) C7— C8 1.369 (2) 

SI— Nl 1.6387 (13) C8— C9 1.465 (2) 

SI— Cl 1.7583 (15) Cll— C12 1.507 (2) 



sup-4 



supplementary materials 



<J4 — cy 


1 1 1 ( 1 o\ 

1.Z333 (lo) 


ni 1 TJ 1 1 A 

Cll — rll 1A 


ft ftftftft 

U.yyUU 


CI — CZ 


1 im /i\ 

l.jyi (Z) 


ni 1 ill 1 n 

Cll — rll IB 


ft ftftftft 
U.yyUU 


CI — Co 


1 i n*7 /i\ 
1.397 (Z) 


C 1 1 /~i 1 1 

C1Z — C13 


1 1ft A /1\ 

1.3y4 (Z) 


<J1 — c / 


1.33y3 (1 /) 


C1Z — CI / 


1 /ifti ^i\ 

1.4U1 (Z) 


/"i i Tji r\ 


ft m /i\ 
U.V3 (Z) 


nil z" 1 1 /I 

C13 — C14 


1 1 Oft /1\ 

i.3oy (Z) 


/"~<1 r~"-± 
CZ — C3 


1 im /i\ 
1.3yZ (Z) 


nn Tj i i 

C 1 3 — rl 1 3 


ft ftCftft 

u.y^uu 


CZ — HZ 


ft ncnn 


C14 — CI J 


1 i ri 1 a \ 
l.jyi (3) 


Uj — CV 


1.3ZM (lo) 


z" 1 1 /i i_ri /i 
C14 — rll 4 


r. ft^ftft 
u.y^uu 


Uj — C 1 U 


1.4oUo (1 /) 


C 1 j — C 1 o 


1 TO A (1\ 

1.3o4 (3) 


C3 — C4 


1 i m /i\ 
1.3V3 (Z) 


pi f TJ 1 C 

C 1 J — H 1 j 


ft ftCftft 

u.y^uu 


/""I TJI 

C3 — H3 


ft ncnn 


C 1 o — C 1 / 


1 1 Oft /1\ 

i.3oy (Z) 


ca rs 


i .joy ^z, ^ 


V 1 u — 1 1 1 u 


U.7JUU 


C4 — H4 


0.9500 


C10 — H10A 


0.9800 


C5 — C6 


1.403 (2) 


C10 — H10B 


0.9800 


C5 — H5 


0.9500 


C10 — H10C 


0.9800 


Nl — C8 


1.4295 (18) 


C17 — H17 


0.9500 


Nl — Cll 


1.4959 (19) 






PI C 1 PI 

— M — U2 


1 1ft n sh\ 

ny.z / (/) 


\n po pn 
JN 1 — Co — C9 


iin /in ml 
119.40 (1 J) 


PI O 1 Ml 

U3 — M — JN 1 


1 no fti 
lUo.UZ (o) 


r\A pn nr 

U4 — C9 — U5 


m ic i"i ii 
12J.J5 (13) 


P^ C 1 TvT 1 

(J 2 — M — JN 1 


1 AO in /'*7\ 

lUo.ZV ( /) 


r\A pn po 
U4 — C9 — Co 


1 in i"i ii 
122. ZV (13) 


pi c 1 p 1 
U3 — M — CI 


1 A*7 1 £ /"7\ 

1U /.lo ( /) 


pc pn po 
U5 — C9 — Co 


11/1 /i/; i"i ii 
114.46 (13) 


PO CI p 1 

U2 — S 1 — C 1 


1 1 ft /I *7 /"7\ 
11U.4/ (/) 


m 1 p 1 1 pn 
JN 1 — Cll — Clz 


11/1 1 O /1 T\ 

114.30 (12) 


\T i ci p 1 

JN 1 — S>1 — CI 


1 m io /■~7\ 

luz.zy {/) 


\T1 P 1 1 TJ1 1 A 

JN 1 — Cll — rll 1 A 


1 no 7 
lUo. / 


po pi p/: 
Cz — CI — Co 


LlL.y4 (13) 


pn pii ui 1 a 
Clz — Cll — Ul 1A 


1 no "7 
100. / 


po p 1 c 1 
Cz — CI — M 


1 ift ftft ( 1 1 \ 
IZU.VU (11) 


M 1 P11 TJ11T3 

JN 1 — Cll — HI IB 


1 no "7 
lOo. / 


p/: p 1 ci 
Co — CI — M 


I 1 *7 ftft /1 1\ 

II /.UU (11) 


pn pii Tji id 
Clz — Cll — HI IB 


1 no "7 
100. / 


p~7 p 1 uin 
C/ — Ul — HIO 


1 ft£ 1 C\ A\ 

lUo.l (14) 


TTI 1 * PII TJ11T3 

HI 1 A — Cll — HI IB 


1 ni £. 
10/. 6 


pi po pi 
CI — Cz — C3 


110 /lO /"1/l\ 

1 lo.4o (14) 


pn pn pn 
CIj — Clz — CI / 


110 no A\ 
llo.9o (14) 


pi po ui 
C 1 — Cz — rlz 


1 1ft 0 


CI J — Clz — Cll 


1 1 n nn t\ i\ 
1 iy.99 (13) 


pi r 1 ! i_ro 
C3 — Cz — Hi 


1 1ft o 


pn pn pii 
CI / — Clz — Cll 


in ni t*\ A\ 
121.01 (14) 


pn pc nrt 
cy — CO — C 1 0 


11/1 /If /I u 

1 14. 4j (11) 


pn pn pn 
C14 — CI J — Clz 


1 in /;n 1 1 c\ 
120.60 (15) 


po pi p/i 
Cz C3 C4 


1 Tft C C / 1 /I \ 

1ZU.D!) (14) 


pn pn tjii 
C 14 — C 1 J — H 1 3 


1 1 n "7 
119./ 


PO PI 

Cz — C3 — H3 


1 1 ft *7 

lly. / 


pn pn un 
Clz — CIj — HI 3 


1 1 n "7 
119./ 


p/i r^"i in 

C4 — C3 — Hi 


1 1 ft n 

119.7 


pn pii pic 

C13 — C14 — C15 


1 1 n n*i /1 h\ 

119.92 (17) 


pc p/i pi 
C5 — C4 — C3 


1 1ft C C / 1 /I \ 

IZU.jj (14) 


pn pn Tji/i 
CIj — C14 — H14 


1 in n 
120.0 


PC PI TJI 

Cj — C4 H4 


1 1 ft *7 

i iy. / 


pk pn un 
C15 — C14 — H14 


1 in n 
120.0 


PI PI TJI 

Cj — C4 — H4 


1 1 ft *7 

lly. / 


pit pic pn 
C16 — C15 — C14 


1 in m / 1 /:\ 
120.03 (16) 


pi pc p/: 
C4 — CD — Co 


11ft nn si a\ 
11V. / / (14) 


pu pic ui c 
C16 — C15 — H15 


1 ™tc\ n 
120.0 


PI PC TJC 

C4 — Cj — Hj 


1 ift 1 
1ZU.1 


pii P1C III C 

C 14 — C 1 5 — H 1 5 


1 in n 
120.0 


p/: r*c i_rc 
Co — Cj — H5 


1 ift 1 
1ZU.1 


pic pu pn 
C 1 5 — C 1 6 — C 1 / 


1 in i/i / 1 /;\ 
120.24 (16) 


po \ti pi i 
Co — JN 1 — Cll 


1 1 n iCi /1 1 \ 
11 /.OZ (11) 


P1C PU IT 1 /T 

C 1 5 — C 1 6 — H 1 6 


1 1 n n 
119.9 


pn xt i C1 

Co — JN 1 — M 


11/1 /;c f \ ft\ 
114. OD (1U) 


pn pu it 1 /; 
C 1 / — C 1 6 — H 1 6 


1 1 n n 
119.9 


CI 1 — JN 1 — M 


11ft zi /i ft\ 
lly.j3 (1U) 


pc pin mnA 
U5 — C 1 0 — H 1 OA 


1 nn c 
109.5 


pi P/C P c 

CI — Co — C5 


110 ZZC /I T\ 

118.65 (13) 


PC PI/1 TTinTD 

U5 — CIO — HI OB 


109.5 


CI— C6— C7 


120.66 (13) 


HI OA— C10— HI 0B 


109.5 


C5— C6— C7 


120.68 (13) 


05— C10— H10C 


109.5 


Ol— C7— C8 


123.41 (13) 


HI OA— C10— H10C 


109.5 


Ol— C7— C6 


113.92 (12) 


HI 0B— C10— H10C 


109.5 


C8— C7— C6 


122.65 (13) 


C16— C17— C12 


120.22 (16) 
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C7 — C8 — Nl 


121.28 (13) 


Cj — Qg — eg 


119.31 (13) 


f'\-> CI P 1 P""> 

U3 — bl — CI — CZ 


VO.ol (13) 


UZ — b 1 — C 1 — CZ 


— 3Z. oU (ID) 


XT 1 CI P 1 /-""") 

JN 1 — b 1 — CI — CZ 


\ AH £0 n 1\ 

— 14 /.oy (13) 


/"il C 1 Z" 1 1 P" /L 

U3 — bl — CI — Co 


HC &C\ ( 1 1\ 

— /o.oy (13) 


UZ — bl — CI — Co 


1 C 1 OA / 1 1 \ 

1M.VU (11) 


XT1 ci 1 / 
JN 1 — a 1 — C 1 — Co 


it. on /1 1\ 
3o.oU (13) 


p-p ni po po 

Co — C 1 — CZ — C3 


1.9 (2) 


C 1 Z" 1 1 /"""") pi 

b 1 — C 1 — CZ — C3 


_ 1 /3.4Z (11) 


p 1 p') PQ p,1 

C 1 — CZ — C 5 — C4 


0.1 (2) 


( •-) pi /-I/I nr 

CZ — C3 — C4 — C J 


-1.4 (2) 


C J — C4 — C D — Co 


0.7 (2) 


C\1 Cl XT 1 f^Q 

U3 — b 1 — JN 1 — Co 


Z^ 1 01 ( \\ \ 

ol .ol (11) 


C 1 XT 1 r^Q 

UZ — b 1 — JN 1 — Co 


— 10/./3 (1U) 


p i c 1 xt 1 f^Q 

Cl — b 1 — JN 1 — Co 


C 1 AC /1 1 \ 

— M .Uj (11) 


c 1 XT 1 PI 1 

U3 — bl — JN 1 — Cll 


1 cn /in /i pa 
— 1DU.4U (1U) 


Z"\7 c 1 XT 1 pi l 

UZ — bl — JN 1 — Cll 


1 n c\a ( 1 1\ 

-iy.s>4 (13) 


p i c 1 XT 1 p 1 1 

Cl — bl — JN 1 — Cll 


VO. /4 (11) 


PO pi P/T PC 

CZ — C 1 — Co — C j 


7 C /7\ 

-2.5 (2) 


CI P 1 P£ PC 

bl — Cl — Co — Cj 


1 77 m / 1 i \ 
1 /Z.yZ (11) 


PO pi P/T P*7 

CZ — C 1 — Co — C / 


1 / /. /3 (14) 


C 1 P 1 P/T p-7 

bl — Cl — Co — C / 


-O.oZ (IV) 


t~ M pr /— i/: p i 

C4 — C5 — Co — C 1 


1.2 (2) 


C4— C5— C6— C7 


-179.06 (14) 


Cl— C6— C7— Ol 


162.79 (13) 


C5— C6— C7— Ol 


-16.94(19) 


Cl— C6— C7— C8 


-15.8 (2) 


C5— C6— C7— C8 


164.52 (14) 



C16 — C17 — H17 


119.9 


C12 — C17 — H17 


119.9 


p.1 P"7 PQ M1 

Ul — C / — Co — JN 1 


1 "70 1£. (\ 1\ 

—Y /o.3o (13) 


p/: p-7 po mi 
C6 — C / — Co — JN 1 


U.U (Z) 


pi p-7 po pn 
U 1 — C / — Co — C9 


0.5 (2) 


p/; p-7 po pn 
C6 — C / — Co — CV 


1 *70 nc ( 1 1\ 
1 /Q.yj (13) 


pi 1 XT 1 pn P"7 

Cll — JN 1 — Co — C/ 


111 m c\ c\ 
— lll.UZ (ID) 


Cl M 1 pn p-7 

M — JN 1 — Co — C/ 


1 *7 A1 /1 '7\ 

3 /.4Z (1 /) 


pi 1 \T1 pn pn 

Cll — JN 1 — Co — CV 


Hf\ AO /"1 H\ 

/U.Uo (1 /) 


c 1 m 1 ro pn 

si — jn i — Co — cy 


i/ii /in /1 1 \ 
— 141.4V (11) 


pin nr pn p/i 

C 1 0 — U5 — Cy — U4 


-2.7 (2) 


f PC PQ PQ 

C 1 0 — Uj — Cy — Co 


1 77 ^0 /'I 7\ 
1 / /.JO (1Z) 


p-7 po pn p/i 
C / — Co — Cy — U4 


1 7 /"7\ 

1.7 (2) 


Ml po pr\ Py] 

JN 1 — Co — Cy — U4 


1 7fl /I 1 / 1 1\ 

—i /y.4i (13) 


P-7 PO pQ PC 

C / — Co — Cy — Uj 


1 70 £7 ^1 1^ 

_ 1 /o.oZ (13) 


\ti po pn pc 

jn i — Co — cy — U5 


nil /i n\ 
U.31 (lv) 


PO \T| P11 PIT 

Co — JN 1 — Cll — C12 


c/i nn /1 7\ 
D4.UU (1 /) 


C 1 M 1 P 1 1 PIT 

M — JN 1 — Cll — C12 


m o c /1 /i \ 
-yZ.OD (14) 


mi pii pn pii 
JN 1 — Cll — C12 — Cl J 


-V3.o3 (lo) 


m 1 P11 pit pn 
JN 1 — Cll — C12 — Cl / 


07 07 C\ H\ 
0 I .Ol (1 /) 


PIT PIT PIT pn 

Cl / — C12 — C1J — C14 


n 1 /7\ 

0.1 (2) 


P11 PIT P11 p| 1 

Cll — C12 — C13 — C14 


1 70 1 O / 1 /1\ 

—1 /o.3o (14) 


pn pn pn pic 
C12 — C13 — C14 — C15 


(J.O (2) 


C13— C14— C15— C16 


-0.4 (3) 


C14— C15— C16— C17 


-0.6 (3) 


C15— C16— C17— C12 


1.4 (2) 


C13— C12— C17— C16 


-1.2 (2) 


Cll— C12— C17— C16 


177.36 (14) 



Hydrogen-bond geometry (A, °) 

Cgl is the centroid of the C1-C6 ring. 

D—H-A D — H H-A D—A D—H-A 

C2— H2-04 i 0.95 2.49 3.1861 (19) 130 

Ol— H10-04 0.93 (2) 1.72 (2) 2.5580 (15) 149 (2) 

CIO— HIOB-Cgl" 0.80 2.94 3.6391 (18) 130 
Symmetry codes: (i) x+l,y, z; (ii) -x+1, >>-l/2, -z+1/2. 
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